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Color Image Blind Watermark Algorithm Based on Double Chaotic
Scrambling and Spread Spectrum Modulation

Hu Yufeng Zhu Shanan
(College of Electrical Engineering . Zhejiang University, Hangzhow, Zhejiang 310027, China)

Abstract A new blind watermark algorithm for color image was proposed. First, the green component of the
original image was blocked by size 8 X 8 pixels and transformed with discrete cosine transformation (DCT). Second,
two chaotic sequences were generated by logistic mapping, and the binary watermark image was scrambled by the
chaotic sequences and spread spectrum modulated by two uncorrelated random sequences. Third, the modulated
watermark was embedded in mid-frequency region coefficients of DCT domain. At last, the watermarked image was
obtained by inverse discrete cosine transform. The watermark was extracted by comparing the correlation between
two random sequences with watermarked image, the process did not need the original image, namely a blind
watermark algorithm. Experimental results demonstrated that this method is invisible and robust against some usual
attacks such as JPEG compression, cropping, adding noise, and embedding watermark in green component is more

robust against lossy compression than embedding watermark in red or blue component.
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(a) original watermark (b) scrambled watermark (d) right recover
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Fig. 2 Scramble and recovery of watermark. (a) Original watermark, (b) scrambled watermark, (c¢) abnormal recovery,

(d) right recovery

(a)original image (b) watermarked image (c) difference image
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Fig. 3 Original image and watermarked image. (a) Original image. (b) watermarked image. (¢) difference image
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Table 1 Extracted watermarks from different attacked and H with original watermark

JPEG compression

attack type none
Q=90 Q=80 Q=70 Q=60 Q=50
H 0.9761 0.9753 0.9666 0.9414 0.8853
ol ¢ h. O ATy 58 Guy
watermark
attack type Gaus‘sian Gau§sian saflt salt crop crop crop
noise noise noise noise multi-
edge center .
0,0.01) (0, 0.02) (0.01) (0.02) region

H 0.9324

bl

0.8779 0.9514 0.9087 0.9612 0.9592

watermark
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attack component component component
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Fig. 4 Comparison of two algorithms resisting JPEG

compression
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